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Introduction 
 
Data from the Suomi NPP Ozone Mapping and Profiling Suite (OMPS) Limb Profiler (LP) have 
been processed to create an ozone product (O3) based on radiance measurements in ultraviolet 
(UV) and visible (VIS) spectral ranges.  The files provided here contain a subset of the overall 
ozone retrieval information generated in the orbital Level 2 processing.  The daily product is an 
aggregation of retrieval results for all orbits whose starting time falls within a single calendar 
day, and is referred to as LP-L2-O3-DAILY in this document.   

 
There are typically 180 observations (or “events”) during a single orbit, although measurements 
at the start or end of an orbit may not be useful for science products.  For the O3 product, 
retrievals are only performed for observations with solar zenith angle SZA < 85°.  There are 
Ntime total observations from all orbits during a complete day.  Only data from the center slit of 
the OMPS LP instrument are provided in this product.  All profile data are reported for the 
altitude range 0.5 km-55.5 km at 1 km intervals. 
 
LP-L2-O3-DAILY data files are provided in the HDF5 data format.  The daily product file name 
follows the pattern of the sample below for data collected on April 2, 2012:  
 

OMPS-NPP_LP-L2-O3-DAILY_v2.5_2012m0402_2017m0719t201536.h5 
 

--Product name--  --Date-- --Processing Time-- 
 
These files contain three primary groups:  AncillaryData, DataFields, and GeolocationFields.  The 
InputPointers group contains only data processing provenance information, and is not relevant 
for science users.  Descriptions of the datasets within each group are given below. 
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Description of Datasets in AncillaryData Group 
 
Pressure.  Atmospheric pressure profile from GMAO forward processing data at the nearest grid 
cell to each LP event, and interpolated to the corresponding measurement time. 
 
Temperature.  Atmospheric temperature profile from GMAO forward processing data at the 
nearest grid cell to each LP event, and interpolated to the corresponding measurement time. 
 
TropopauseAltitude.  Calculated tropopause altitude based on the temperature profile. 
 
 
Summary Table of AncillaryData Contents 
 

Dataset Name Description Units Dimension 
Pressure Background atmosphere pressure profile for 

measurement conditions 
hPa [nTime,56] 

Temperature Background atmosphere temperature profile for 
measurement conditions 

K [nTime,56] 

TropopauseAltitude Calculated tropopause altitude km [nTime] 
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Description of Datasets in DataFields Group 
 
ASI PMC Flag.  This flag is set to 1, indicating possible polar mesospheric cloud (PMC) effects 
in the UV ozone retrieval, if ASI(353 nm, 65.5 km) > 0.20.  The aerosol scattering index (ASI) 
represents the difference between measured and calculated radiances, normalized at 45.5 km. 
 
Altitude.  Tangent height altitude levels between 0.5-55.5 km in 1 km intervals for profile data 
sets. 
 
CloudHeight.  If a cloud is identified for any event, the altitude of the cloud is recorded.  The 
minimum valid cloud height is 4.5 km.  If no cloud is detected, a default value of 1.0 is reported. 
 
O3UvPrecision.  Estimated standard deviation profile derived from the diagonal of the 
covariance matrix of the Rodgers optimal estimation solution for each UV retrieval. 
 
O3UvQuality.  The UV profile quality flag is set to 1.0 for a successful retrieval, or -999.0 for an 
unsuccessful retrieval.  This flag is also set to -999.0 during the period 11/26/2013-01/23/2014, 
when the LP sample table data coverage caused many UV retrievals to fail, and produced large 
data anomalies in UV retrievals that did succeed. 
 
O3UvValue.  Ozone density profile from UV retrieval.  Valid data are provided for the altitude 
range 29.5 km – 52.5 km. 
 
O3VisPrecision.  Estimated standard deviation profile derived from the diagonal of the 
covariance matrix of the Rodgers optimal estimation solution for each VIS retrieval. 
 
O3VisQuality.  The VIS profile quality flag is set to 1.0 for a successful retrieval, or -999.0 for 
an unsuccessful retrieval.  This flag is set to 2.0 as a cautionary note during the period 
11/26/2013-01/23/2014, when the LP sample table data coverage caused most UV retrievals to 
fail. 
 
O3VisValue.  Ozone density profile from VIS retrieval.  Valid data are provided for the altitude 
range cloud top – 37.5 km.  If no cloud is identified above 12.5 km, the lowest valid altitude is 
set to 12.5 km. 
 
Q_UV.  This flag indicates the magnitude of the root-sum-square (RSS) radiance residual from 
the UV retrieval.  It is scaled so that Q_UV = 0 corresponds to RSS residual < 0.05, Q_UV = 1 
corresponds to RSS residual = 0.05-0.10, and so on. 
 
Q_VIS.  This flag indicates the magnitude of the root-sum-square (RSS) radiance residual from 
the VIS retrieval.  It is scaled so that Q_VIS = 0 corresponds to RSS residual < 0.05, Q_VIS = 1 
corresponds to RSS residual = 0.05-0.10, and so on. 
 
VertRes_O3UV.  The calculated vertical resolution of the UV retrieval at each altitude level 
using the reciprocal value of the diagonal elements of the averaging kernels.  Results are only 
reported for the altitude range of each density profile. 
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VertRes_O3Vis.  The calculated vertical resolution of the VIS retrieval at each altitude level 
using the reciprocal value of the diagonal elements of the averaging kernels.  Results are only 
reported for the altitude range of each density profile. 
 
eventNumber.  The event number represents the position of each event during each orbit 
sequence, beginning at 1 and ending at the last event for that orbit.  A typical orbit contains 180 
events. 
 
sfcReflValue.  Retrieved scene reflectance at 675 nm, considering any clouds as being present at 
the terrain height. 
 
 
Summary Table of DataFields Contents 
 

Dataset Name Description Units Dimension 
ASI_PMCFlag Flag to indicate possible PMC impact on UV ozone retrieval none [nTime] 
Altitude Reference altitude grid km [56] 
CloudHeight Observed cloud height for each event from aerosol retrieval km [nTime] 
O3UvPrecision Calculated precision for UV ozone density profile cm-3 [nTime,56] 
O3UvQuality Quality flag for UV ozone retrieval none [nTime] 
O3UvValue UV retrieval ozone density profile cm-3 [nTime,56] 
O3VisPrecision Calculated precision for VIS ozone density profile cm-3 [nTime,56] 
O3VisQuality Quality flag for VIS ozone retrieval none [nTime] 
O3VisValue VIS retrieval ozone density profile cm-3 [nTime,56] 
Q_UV Quality flag calculated from residuals for UV retrieved 

profile 
none [nTime] 

Q_VIS Quality flag calculated from residuals for VIS retrieved 
profile 

none [nTime] 

VertRes_O3UV Calculated vertical resolution of UV retrieval km [nTime,56] 
VertRes_O3Vis Calculated vertical resolution of VIS retrieval km [nTime,56] 
eventNumber Event index for current orbit none [nTime] 
sfcReflValue Retrieved surface reflectivity at 675 nm none [nTime] 
 
  

4 
 



Description of Datasets in GeolocationFields Group 
 
AscendingDescendingFlag.  Flag to identify orbit node of Suomi NPP spacecraft for each event.  
Ascending node = 0, descending node = 1. 
 
Date.  The date of each observation in this file in year/month/day format (YYYYMMDD). 
 
Latitude.  The latitude for each event where the tangent point altitude corresponds to 25 km. 
 
Longitude.  The longitude for each event where the tangent point altitude corresponds to 25 km. 
 
OrbitNumber.  The orbit number for the Suomi NPP spacecraft since its launch on 28 October 
2011. 
 
SingleScatteringAngle.  The single scattering angle for each event where the tangent point 
altitude corresponds to 25 km. 
 
SolarZenithAngle.  The solar zenith angle for each event where the tangent point altitude 
corresponds to 25 km. 
 
SwathLevelQualityFlags.  The swath level quality flag contains five values in the form ‘abcde’, 
with the following definitions. 

a:  SAA (South Atlantic Anomaly) 
0 = estimated SAA effects at satellite location are < 5% of nominal maximum 

value, based on OMPS LP climatology 
1 = estimated SAA effects are 5-40% of nominal maximum value 
2 = estimated SAA effects are 40-75% of nominal maximum value 
3 = estimated SAA effects are > 75% of nominal maximum value 

b:  Moon 
0 = does not appear in any slit (based on calculated ephemeris) 
1 = appears in left slit 
2 = appears in center slit 
3 = appears in right slit 

c:  SolarEclipse 
0 = none 
1 = solar eclipse on day side of Earth at time of measurement 

d:  OtherPlanets 
0 = does not appear in any slit (based on calculated ephemeris) 
1 = appears in left slit 
2 = appears in center slit 
3 = appears in right slit 

e:  NonNominalAttitude 
0 = nominal spacecraft attitude 
1 = attitude shift due to planned spacecraft maneuver (such as roll or yaw) or 

other reason 
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Time.  Measurement time of each event. 
 
Summary Table of GeolocationFields Contents 
 

Dataset Name Description Units Dimension 
AscendingDescendingFlag Indicates ascending node or descending node none [nTime] 
Date Date [format = YYYYMMDD] none [1] 
Latitude Latitude at tangent point altitude of 25 km degrees North [nTime] 
Longitude Longitude at tangent point altitude of 25 km degrees East [nTime] 
OrbitNumber Orbit number none [nTime] 
SingleScatterAngle Single scattering angle at tangent point 

altitude of 25 km 
degrees [nTime] 

SolarZenithAngle Solar zenith angle at tangent point altitude of 
25 km 

degrees [nTime] 

SwathLevelQualityFlags Flags for satellite location and orientation.  none [nTime] 
Time Seconds since midnight [UT] seconds [nTime] 
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